Interactions among the effects of aging, chronic disease, and stress on adrenocortical function in Syrian hamsters.
This study examined the effects of aging and chronic congestive heart failure on plasma corticosterone and cortisol levels in hamsters. It also assessed the effects of aging and heart failure on glucocorticoid responses to acute and chronic stress. Aging in healthy hamsters increased plasma cortisol levels, decreased corticosterone levels, and did not change total glucocorticoid levels. A similar pattern occurred as cardiomyopathic (CM) hamsters aged, until they developed severe heart failure. Plasma cortisol levels fell in CM hamsters with severe heart failure, and corticosterone levels remained low, so total glucocorticoid levels fell. Adrenocortical function similarly declined in very old healthy hamsters near the ends of their lives. Adrenocortical responses to acute and chronic stress were diminished in old healthy hamsters, and heart failure in CM hamsters also reduced the glucocorticoid responses to chronic stress. However, heart failure greatly enhanced the cortisol and total glucocorticoid responses to acute stress, but not that of corticosterone. These data suggest a number of conclusions. First, aging clearly changes the the ratio of corticosterone to cortisol in hamster plasma without changing total glucocorticoid levels and blunts adrenocortical responses to acute and chronic stress. Second, ill health, in the form of severe heart failure in CM hamsters and very old age in health hamsters, decreases adrenocortical function. At the same time, heart failure greatly enhances cortisol responses to acute stress. These results indicate that aging and chronic disease in hamsters have many similar effects on adrenocortical function, but that disease alone sensitizes them to the effects of acute stress.